ABSTRACT
INTRODUCTION
Cucumber (Cucumis sativus L.) is a common vegetable in Bangladesh. It has high nutritive values and contains carbohydrates, protein, fats, vitamins and minerals (Bose and Som, 1986) . Cucumber suffers from many diseases. Some of them are seed borne (Richardson, 1973; Ahmad and Sultana, 1983; Anon., 2004) . Seed treatment with different botanicals including garlic extract has been tested and found effective alternative approaches to combat the seed-borne diseases of many crops including cucumber (Alice and Rao, 1987; Kurucheve and Padmavathi, 1997; Rahman et al., 1997; Islam et al., 2001 , Anon., 2004 Nasum et al., 2009) . Reports on the efficacy of garlic extract and garlic tablet for seed treatment against seed-borne fungi and to increase yield of different crops are available in Bangladesh (Islam et al., 2001; Asad-ud-doullah, 2002; Masum et al., 2009) . Islam et al., (2001) reported that treatment of jute seed with garlic extract (1:2) gave reduction in the prevalence of Colletotrichum corchori, Macrophomina phaseolina, Botryodiplodia theobromae, Fusarium spp., Penicillium spp., Aspergillus niger and A. flavus and increase germination and yield of jute fiber appreciably. Under field conditions seed treatment with garlic extract increased seed yield of jute over farmer's saved seed. Treatment of rice seeds with garlic was found to be effective to decrease seedling diseases viz. brown spot, blast, bakanae, foot rot and seedling blight (Asad-ud-doullah, 2002) . Recently, Masum et al. (2009) reported that treatment of sorghum seed with garlic tablet, formulated by Integrated Pest Management (IPM) Laboratory, Bangladesh Agricultural University, Mymensingh caused significant reduction in seed-fungi. Increased germination higher than the national standard (>80.0%) was also obtained with the treatment. Reports on the effectiveness of garlic to control seed-borne fungi and to increase quality of seed cucumber are not available in the country.
In view of the above facts the present investigation was conducted to find out the effect of garlic tablet on the prevalence of seed-borne fungi and germination of cucumber seeds.
MATERIALS AND METHODS
Garlic tablets were obtained from Integrated Pest Management (IPM) laboratory, Bangladesh Agricultural University (BAU), Mymensingh. The tablets were formulated by the same laboratory. They were prepared from paste of fresh garlic cloves. For seed treatment, suspension of the tablets was prepared in distilled water at the concentrations of 1:3, 1:4, 1:5 and 1:6. For each concentration, required quantity of the tablet and water were taken in a 250 ml conical flask and thoroughly mixed by manual shaking. Each concentration of the tablet represented a treatment. Cucumber seeds were collected from a seed store of Mymensingh town. One hundred seeds were randomly selected from the seed sample and taken in each conical flask containing garlic tablet suspension. The seeds were treated with the suspension for 15 minutes with frequent shaking with hands. Another 100 seeds were treated with plain distilled water for the same duration, which represented the control. The treated seeds were air dried and plated on 2-ply filter paper (Whatman No. 2) following standard methods according to International Rules for Seed Testing (Anon., 2000) as recommended by International Seed testing Association (ISTA). Before plating the filter paper and the petridishes were sterilized in an autoclave. Ten treated seeds were plated in each petridish and ten petridishes (replications) were used for each treatment (concentration). The petridishes were incubated at room temperature (25±2 0 C) for one week.
At the end of incubation period, prevalence of fungi associated with the seeds was recorded. Data on germinated seeds, and occurrence of rotten seeds, abnormal seedling and seeds yielded seed-borne fungi were also recorded. All data were expressed in percentage based on total number of seeds plated.
Collected data were analyzed for ANOVA following Completely Randomized Design (CRD) using MSTAT-C computer program. Differences in means of different treatments were evaluated for significance following Duncan's Multiple Range Test (Gomez and Gomez, 1984) .
RESULTS AND DISCUSSION

Fungi associated with cucumber seeds
Seven fungi were found to be associated with cucumber seeds. In order of prevalence, they were The highest prevalence of all fungi, except A. flavus, was found under control. Their prevalence was significantly reduced due to treatment of seeds with the material all concentration over control. The highest reduction of their prevalence was obtained with the concentration of 1:3, which was followed by 1:4 and 1:5. The least effective concentration to reduce fungal prevalence was 1:6. The prevalence fungi were completely eliminated at 1:3 in case of Penicillium and at 1:3 and 1:4 in case of Doratomycetes. Prevalence of A. flavus was significantly reduced over control at 1:5 and higher concentration. Its population increased over control at the concentration of 1:6 (Table 1) . 
Efficacy of Garlic Tablet to Control Seed-Borne Fungal Pathogens of Cucumber
Germination and occurrence of rotten seeds
Germination of cucumber seeds ranged 67.0-80.0% under different treatments. Treatment of cucumber seeds with garlic tablet caused significant increase in germination at 1:5 and higher concentration as compared to control ( Table 2) .
Maximum of 32.0% rotten seeds were observed when seeds were not treated with the garlic tablet. The occurrence of rotten seeds was reduced to 2.0, 7.0, 11.0 and 22.0% due to seed treatment with the material at 1:3, 1:4, 1:5 and 1:6 concentrations. The reduction was significant over control at all concentrations (Table 2) . 
Occurrence of abnormal seedling
The highest occurrence of 15.0% abnormal seedling was recorded when seeds were not treated (control) or treated with the garlic tablet at 1:6 concentration. Other treatments gave significant reduction in abnormal seedlings over control. The lowest was of 6.0% abnormal seedling was obtained with the concentration of 1:3, which was followed by 1:4 and 1:5 (Table 2) .
Percentage of seed yielded fungi
Fungi grew from 73.0% of cucumber seeds on petridishes when seed were not treated (control). It was reduced to 5.0, 10.0, 29.0 and 47.0% due to seed treatment with garlic tablet at 1:3, 1:4, 1:5 and 1:6, respectively. The reduction was significant at all concentration as compared to control. The differences in effectiveness at various concentrations were also significant ( Table 2) .
Results of the present investigation reveal that at least seven seed-borne fungal pathogens namely Aspergillus niger, Aspergillus flavus, Fusarium oxysporum, Fusarium moniliforme, Penicillium spp., Rhizopus stolonifer and Doratomycetes sp. are associated with cucumber seeds in Bangladesh. Other investigators also found association of similar fungi with cucumber seeds (Braccini and Dhingra, 1996; Pushpa, 1999; Begum and Momin, 2000) . Significant reduction of all fungi was achieved with the treatment of cucumber seeds with garlic tablet at 1:3 and 1:6 concentrations. Higher reduction was corroborated with the higher doses of garlic tablet. Seed treatment with the tablet not only reduced seed-borne fungal infection but also improved the germination, and decreased occurrence of rotten seeds and abnormal seedling significantly over control. The findings of the present investigation are in agreement with the findings of other investigators (Fakir and Khan, 1992; Islam et al., 2001; Asad-ud-doullah, 2002; Masum et al., 2009) . Seed health test of jute (Corchorus capsularis L.) performed by Islam et al., (2001) revealed that untreated farmer's saved seed yielded all together 13 different fungi. Seed treatment with garlic extract (1:2) gave reduction in the prevalence of Colletotrichum corchori, Macrophomina phaseolina, Botryodiplodia theobromae, Fusarium spp., Penicillium spp., Aspergillus niger and A. flavus. Treatment of rice seeds with garlic was found to be effective to decreaseseedling diseases viz. brown spot, blast, bakanae, foot rot and seedling blight (Asad-ud-doullah, 2002) . Recently, Masum et al. (2009) reported that treatment of sorghum seed with garlic tablet caused significant reduction in seed-borne fungi and increased germination.
